1. Background {#s0005}
=============

Lysosomal acid lipase (LAL) deficiency (LAL-D) is a lysosomal lipid storage disorder caused by mutations of the *LIPA* gene encoding the lysosomal acid lipase which catalyzes the hydrolysis of cholesteryl esters and triglycerides. Depending on the residual enzyme activity, LAL-D results in an early-onset, severe and lethal phenotype, known as Wolman disease, or a late-onset, attenuated phenotype, cholesteryl ester storage disease (CESD) \[[@bb0005]\].

A reduced hydrolysis of cholesteryl esters and triglycerides and their accumulation predominantly in hepatocytes and macrophage-monocyte system cells is observed in LAL-D \[[@bb0010],[@bb0015]\]. Subsequently, a reduced release of free cholesterol and fatty acids in the lysosome, with reduced abundance of the oxidized and other derivatives is observed leading to a paradoxical stimulation of lipogenesis with decreased free intracellular cholesterol \[[@bb0020]\].

The aim of this study was to present the occurrence of macrophage derived structures in LAL deficiency patient, and to provide an overview on underlying mechanisms, as the literature about the presence of such cluster cells in LAL deficiency is sparse.

2. Case report {#s0010}
==============

The patient was the third child of nonconsanguineous Polish parents born at 40 weeks of gestation with a birth mass of 3650 g. At the age of 2 years she was accidentally found to present with a mild hepatomegaly and elevated serum transaminases. Dyslipidemia defined by elevated levels of TC, LDL-C and TG, and decreased HDL-C level, was noted as well ([Table 1](#t0005){ref-type="table"}).Table 1Detailed characteristics of the patient\'s phenotype.Table 1Parameter and reference valuesAge \[years\]234567AST \[\<59 U/l\]100128827212163ALT \[\<39 U/l\]12519369687168TC \[\<170 mg/dl\]330366339423380344LDL-C \[\<110 mg/dl\]263298266349292265TG \[\<75 mg/dl\]274298324301383338HDL-C \[\>45 mg/dl\]1088141111Liver measurement on ultrasound \[cm below right costal margin\]234456Spleen length on ultrasound \[cm\]7,58,59,5101112Plasma chitotriosidase activity \[\<150 nmol/ml/h\]n.a.784n.a.n.a.n.a.760

At the age of 3 years, the diagnosis of LAL-D was established by demonstration of reduced LAL activity in peripheral blood leukocytes (2,7 nmol/mg protein/h; reference range 213,7 ± 94,2) and *LIPA* gene mutations in sequence analysis. The patient was found to be heterozygous for two missense variants: c.894G \> A (p.delS275_Q298) and c.309C \> A (p.S103R). Enzyme replacement therapy was not available.

During four years of follow-up, an increasing volume of the liver and spleen was observed ([Table 1](#t0005){ref-type="table"}). Elevated serum transaminases persisted at similar levels as found at the baseline but dyslipidemia worsened reflecting elevated serum TC and TG. At the age of 7 years, the presence of pathologic mass (dimension 50 × 27 × 55 mm) in the hepatic hilum, was found in a routinely perform abdominal ultrasound. Two papules in the subcutaneous tissue of the forearms, additionally have been found. In magnetic resonance imaging (MRI), conglomerated enlarged lymph nodes surrounding, but not occluding coeliac trunk and abdominal aorta, were observed ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1Abdominal MR in (a) coronal T2-WI, (b) axial T2-WI with fat saturation and (c) axial DWI images demonstrates an irregular mass of lymph nodes (arrows) surrounding, but not occluding coeliac trunk and abdominal aorta.Fig. 1

Several subpleural nodules in the lungs have been noted, as well. The surgical biopsy of abdominal lymph nodes and subcutaneous papules revealed them to be diffusely infiltrated by lipid-overloaded histiocytes ([Fig. 2](#f0010){ref-type="fig"}). Light cytoplasm as a result of leached lipid material and needles of cholesteryl esters have been also observed in both biopsy specimens. The immunohistochemical staining by means of monoclonal antibody Dako CD68 demonstrated the clusters of multinucleated macrophages with cholesteryl esters needles located in their cytoplasm ([Fig. 2](#f0010){ref-type="fig"}).Fig. 2abc -- Diffuse infiltration of lipid-overloaded macrophages; hematoxylin and eosine stain. de -- clusters of multinucleated macrophages with cholesterol esters needles located in their cytoplasm; CD68 antibody stain.Fig. 2

3. Discussion {#s0015}
=============

In this study we present the case of LAL-deficient patient diagnosed at 3 years of age, in whom the massive macrophages accumulation resulting in the abdominal lymphadenopathy, subcutaneous papules and hepatosplenomegaly, have been observed within 4 years since diagnosis.

Vom Dahl et al. reported a similar case of 36-year-old LAL-deficient patient presenting with hepatosplenomegaly, dyslipidemia and increased mesenteric fat deposits \[[@bb0025]\]. As the patient refused a biopsy, the intraabdominal masses were considered to be lipomas or enlarged abdominal lymph nodes. Together with our case report, this is the second one found in the literature, regarding lipid-laden lymphadenitis in the course of LAL-D.

Paralelly to Gaucher disease, the accumulation of foamy macrophages (known as Gaucher cells), giving rise to gaucheroma or lymphadenitis, have been reported \[[@bb0030]\]. However, LAL-D is not simply storage disorder. The disturbance in the synthesis and trafficking of cholesterol and other lipids (triglycerides as well as phospholipids) as well as the systemic lipoprotein dysregulation, reflects the pathophysiology of LAL-D. Sterol regulatory element-binding protein (SREBP)-mediated up-regulation of endogenous cholesterol production by hydroxymethylglutaryl-coenzyme A (HMG-CoA) reductase and of endocytosis via LDL receptors, as well as increased synthesis of apolipoprotein B and very-low-density lipoproteins \[[@bb0020]\]. The dyslipidemia is compounded by a reduced formation of high-density lipoproteins (HDL-C).

In presented case, the immunohistochemistry revealed the macrophages to be CD68-positive which is routinely used as a histochemical marker associated with the involvement of endosomal/lysosomal compartment. CD68/macrosialin has been also shown to bind and internalize oxidized LDL (oxLDL) suggesting its role in the intracellular lipid accumulation \[[@bb0035]\].

4. Conclusions {#s0020}
==============

The paper presents an evidence of a widespread lipid accumulation in macrophages resulting in lymphadenopathy and subcutaneous papules formation in LAL-D, which comprise not seen before feature of the condition.
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